Thromboxane-Induced α-CGRP Release from Peripheral Neurons Is an Essential Positive Feedback Loop in Capsaicin-Induced Neurogenic Inflammation.
α-CGRP is synthesized by sensory nerves in the dermis and its release can cause vasodilation and local inflammation. Its vasorelaxant effects are based on the direct activation of smooth muscle and endothelial cells, as well as the activation of mast cells causing the release of vasoactive and proinflammatory mediators. Here, we show that in the capsaicin model for neurogenic inflammation, capsaicin-induced edema formation is mediated by α-CGRP and mast cells, but is absent in thromboxane receptor-deficient mice. Capsaicin treatment of mice induced a thromboxane synthesis, which was mediated by α-CGRP and mast cells. Fittingly, α-CGRP induced thromboxane synthesis in mast cells and the thromboxane receptor agonist I-BOP caused edema formation independently of mast cells, suggesting that mast cells are the source of thromboxane. Most importantly, I-BOP-induced edema formation was mediated by α-CGRP and I-BOP was able to stimulate through calcineurin the α-CGRP release from peripheral neurons. Likewise, the signaling pathway, including α-CGRP, thromboxane receptor, and mast cells, also mediated capsaicin-induced mechanical hypersensitivity, a common symptom of capsaicin treatment. Taken together, the thromboxane-induced α-CGRP release from neurons forms a positive feedback loop causing prolonged α-CGRP release and edema formation during capsaicin-induced neurogenic inflammation.